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Rapid development and testing of prototype systems and validation of operational concepts to 

reduce risk and cost of future exploration missions:

Å Crew Mobility Systems

- Systems to enable the crew to conduct ñhands-onò surface exploration and in-space operations, including 

advanced space suits, portable life support systems, and EVA tools. 

Å Habitation Systems

- Systems to enable the crew to live and work safely in deep space, including beyond earth orbit habitats, reliable 

life support systems, radiation protection, fire safety, and logistics reduction. 

Å Vehicle Systems

- Systems to enable human and robotic exploration vehicles, including advanced in-space propulsion, extensible 

lander technology, modular power systems, and automated propellant loading on the ground and on planetary 

surfaces. 

Å Foundational Systems

ï Systems to enable more efficient mission and ground operations and those that allow for more earth 

independence, including autonomous mission operations, avionics and software, in-situ resource utilization, in-

space manufacturing, synthetic biology, and communication technologies.

Å Robotic Precursor Activities

- Robotic missions and payloads to acquire strategic knowledge on potential destinations for human exploration to 

inform systems development, including prospecting for lunar ice, characterizing the Mars surface radiation 

environment, radar imaging of NEAs, instrument development, and research and analysis

ï Strategic Operations, Integration and Studies

- Responsible for the management oversight of the HEO architecture and strategic planning, including mission and 

systems analysis and international coordination. Conduct studies and analyses to translate strategy into 

developmental (technology and capability) priorities and operational efficiencies.

Summary for FY15 

ÅAES had established 72 milestones for FY15

ÅOver 60% include flight demonstration elements

ÅGoal was to achieve at least 80% - For FY15 AES accomplished 56 of 72  - 78%

ÅAES includes 572 civil servants and 162 contractors in FY15

ADVANCED EXPLORATION SYSTEMS
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Demand Areas for Pioneering Space: Steps on the Journey to Mars
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National Aeronautics and Space AdministrationEARTH RELIANT
NEAR-TERM OBJECTIVES

DEVELOP AND VALIDATE EXPLORATION CAPABILITIES 
IN AN IN-SPACE ENVIRONMENT
ÅLong duration, deep space habitation systems
ÅNext generation space suit
ÅAutonomous operations
ÅCommunications with increased delay
ÅHuman and robotic mission operations
ÅOperations with reduced logistics capability
ÅIntegrated exploration hardware testing

LONG-DURATION HUMAN HEALTH EVALUATION
ÅEvaluate mitigation techniques for crew health and performance in micro-g space 

environment 
ÅAcclimation from zero-g to low-g

COMMERCIAL CREW TRANSPORTATION
ÅAcquire routine U.S. crew transportation to LEO


